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57 ABSTRACT 
Heretofore, the tube neck, the seal edge extending along 
the largest circumference of the funnel section, and 
reference pads located at or near the seal edge have 
been aligned relative to each other. It is proposed to 
align the seal edge, the reference pads, and the tube 
neck in relation to the longitudinal axis of a "transition 
section' (portion between neck-funnel seal and position 
of deflection on the funnel yoke) in such a way that the 
axis perpendicular to the plane bounded by the seal 
edge and the reference pads, the longitudinal axis of the 
neck coincide with the longitudinal axis of the "transi 
tion section'. 

5 Claims, 3 Drawing Figures 
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METHOD OF ALIGNING A COLORTUBE CONE 
AND APPARATUS FOR CARRYING OUT THE 

METHOD - 

The present invention relates to a method of aligning 
a colour tube cone of the type that includes a neck 
intended to house an electronic-gun system, a funnel 
section having reference pads and a seal edge along the 
largest circumference, and a transition section which 
corresponds to the portion extending from the neck 
joint to the diameter of the funnel section where a de 
flection system is mounted on the finished tube, and to 
apparatus for carrying out the method. 
A very stringent requirement imposed on colour-pic 

ture tubes is that the undeflected, central electron beam 
should strike the screen exactly at the centre and at a 
right angle. Failure to meet this requirement has direct 
adverse affects on the colour purity of the tube and may 
also result in a displacement of the raster on the screen. 
German Auslegeschrift (DE-AS) No. 2536 531 pro 

poses a method which permits the tube neck to be 
aligned very acurately in relation to the seal edge and 
the reference pads. First, the seal edge and the reference 
pads are ground. The cone is then placed with this seal 
edge on a support and aligned with the aid of the refer 
ence pads after which an alignment mandrel is moved 
into the neck so that its axis is in such a position relative 
to the reference pads that the area enclosed by the seal 
edge is hit exactly at the centre and at a right angle. The 
neck is then heated and aligned by means of jaws at 
tached to the mandrel. 

Since new deflection systems have come into use, 
however, it no longer suffices to align only the seal 
edge, the reference pads, and the neck relative to each 
other, but very tight tolerances must also be maintained 
in the alignment of the transition section between the 
large-diameter part of the cone and the neck in relation 
to the last-mentioned parts of the cone. These new 
deflection systems, one of which is described in "Valvo 
Entwicklungsmitteilungen, April 1978, 30 AX 
Abgleichfreies Farbbildsystem in Passtechnik', extend 
over a long portion of the neck and very accurately 
conform to the contour of the transition section. 

If the seal edge and the reference pads are ground by 
the conventional method, it is quite possible that the 
plane defined by the seal edge is inclined to the axis of 
the transition section. Being aligned in relation to the 
seal edge and the reference pads, the neck, too, is in 
clined to the transition section. It has turned out that on 
cones made by this method, there is not always a suffi 
cient range of travel to permit the deflection system on 
a sloping transition section to be so aligned in relation to 
the neck and the electron-gun system housed therein 
that convergence and purity errors are eliminated. 

Accordingly, the object of the invention is to provide 
a method which allows the cone to be aligned so that 
the axes of the neck and, the transition section, coincide 
with an axis perpendicular to the plane bounded by the 
seal edge which axis lies in the direction of the electron 
beams. This object is achieved by a method wherein the 
longitudinal axis of the transition section is first aligned 
and fixed in relation to a machine, which machine then 
grinds the seal edge and reference pads so that an axis 
perpendicular to the plane bounded by the ground seal 
edge and the longitudinal axis of the transition section 
coincide and the neck is aligned by heating the neck 
joint and then bringing the neck into the correct posi 
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2 
tion so that its axis coincides with the aforementioned 
axS. 

When convergence adjustments are made, variations 
of the cone, the electron-gun system, and the deflection 
system must be compensated by adjusting the deflection 
system. The greatest variations are those of the glass 
part, i.e., the cone. By the method according to the 
invention, however, those parts of the cone which are 
important for convergence, i.e. the neck and the seal 
edge, are aligned in relation to the longitudinal axis of 
the transition section, on which the deflection system is 
mounted. As a result, the whole range of travel of the 
deflection system on the transition section is available 
for the compensation of variations of the electron-gun 
system and of the deflection system itself. 

In the conventional methods, the neck is commonly 
aligned with the seal edge and the reference pads. If 
machines are present for this alignment, it is advanta 
geous to align the seal edge and the reference pads in 
relation to the transition section, and then to properly 
position the neck in relation to the seal edge and the 
reference pads in the known manner. 

If, on the other hand, machines for aligning the seal 
edge and the reference pads in relation to the neck are 
present, it is particularly advantageous to first align the 
longitudinal axis of the transition section in relation to a 
machine in which the neck is aligned so that its longitu 
dinal axis and the longitudinal axis of the transition 
section coincide and thereafter the seal edge and the 
reference pads are aligned with the neck by grinding. 

If the cone is held at the transition section and then 
machined at the seal edge and the reference pads or at 
the neck, the glass is subjected to high fracture loads 
and moments. These loads are avoided with an appara 
tus that consists of two parts, the first of which aligns 
the colour tube cone at the transition section in relation 
to a machining device, while the second locks the 
aligned cone in position. The second part includes at 
least three supporting jaws which support the colour 
tube cone at its funnel section as close as possible to the 
largest circumference against forces acting in the direc 
tion of the cone axis and at least two stops which act on 
the cone near the reference pads and thereby prevent 
rotation of the cone. The second part also includes 
clamping jaws which act on the cone near the neck at at 
least three points and are moved against the neck and 
locked in position after the alignment of the transition 
section. The methods and apparatuses can be used both 
in the fabrication of colour-tube cones and in the recov 
ery of such cones. 
The invention will now be described in greater detail, 

by way of example, with reference to the accompanying 
drawing, in which: 
FIG. 1 shows a colour tube cone; 
FIG. 2 shows an apparatus for aligning the colour 

tube cone, and 
FIG. 3 is a top view of a section taken along line S-S 

of FIG, 2. 
First, the terms used in the following will be ex 

plained with the aid of FIG. 1. The cone is composed of 
the neck 1, the transition section 2, and the front funnel 
section 3, at which reference pads 4 and a seal edge 5 are 
provided. The plane A corresponds to the plane in 
which the neck is attached, and the plane B is the plane 
in which the deflection system mounted on the cone. 
Along the line where the plane B intersects with the 
cone, holding studs for the deflection system may be 
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provided, or a pressed-on glass ring or a cemented plas 
tic ring may be present. 
As described at the beginning, in conventional meth 

Ods the neck and the seal edge are aligned in relation to 
each other. After the alignment, however, the longitu 
dinal axis of the transition section may still be inclined 
to the longitudinal axis of the neck. With the tight toler 
ances maintained in the new tube generation between 
the deflection system and the transition section, it is not 
always possible to align the longitudinal axis of the 
deflection system with the longitudinal axis of the neck, 
because the inclined transition section impedes the ad 
justment of the deflection system. The method accord 
ing to the invention therefore proposes to align the neck 
and the seal edge with the transition section. 
FIG. 2 shows an apparatus for carrying out the 

method. The cone 6 is placed on three supporting pins 
7 whose points of support lie on the diameter of the 
circle in the plane B. Instead of the supporting pins 7, a 
ring of suitable diameter may be provided. 
By means of slides 8 acting in a plane parallel to and 

adjacent the plane A, the longitudinal axis of the transi 
tion section 2 is aligned perpendicular to a base plate 9. 
The guidance of the slides 8 is shown in FIG. 3 in a 
section along line S-S of FIG. 2. 
The plane A is the plane of the neck joint, as shown 

in FIG. 1. It should be noted here that the slides 8 ad 
vantageously do not act exactly at the neck joint be 
cause the glass is very uneven there. The transition 
section 2 is engaged by slides 8 just in front of the joint, 
where it has a smooth, undeformed surface. 

Instead of using slides 8 acting on the outside, a man 
drel may be inserted into the neck, with holding parts 
pressing from inside on the transition section 2 adjacent 
the plane A and thus aligning the transition section. 

If studs, rings, or rings with studs or holes for mount 
ing the deflection system are already provided on the 
cone in the plane B, the cone will be fixed by means of 
these members. In this manner, the transition section is 
securely locked into position, and the slides 8 are no 
longer necessary. However, the positions of the mount 
ing members must be accurately defined in relation to 
the axis of the transition section. 
The first part of the apparatus, which has been de 

scribed thus far serves to align the transition section in 
relation to a reference such as base plate 9. 
When the seal edge 5 and the reference areas 4 are to 

be ground in the next operation, the cone is advanta 
geously supported at points which ensure that it is se 
curely held in place in relation to base plate 9. 
Those points on the transition section in relation to 

which the alignment is performed are located close to 
the longitudinal axis of the cone, while the seal edge to 
be ground is that part of the cone located farthest from 
the longitudinal axis of the cone. If, therefore, the cone 
were clamped at the alignment points, and the seal edge 
were then machined by grinding and polishing, the glass 
would be subjected to high fracture loads. The high 
moments acting on the cone could also result in mis 
alignment. 
The apparatus according to the invention therefore 

includes a second part which supports the cone against 
moments applied near the points being machined. Stops 
near the reference pads 4 prevent rotation. Compressive 
forces acting in the direction of the cone axis are re 
ceived by supporting jaws which act on the outside of 
the cone as far from the cone axis as possible. In the 
embodiment of the invention, at least three rods 10 are 
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4 
provided which are movably guided in the base plate 9 
via springs 11 during the alignment of the transition 
section, and are locked via locking members 12 at the 
end of the alignment. These rods may, of course, also be 
designed to act on the cone surface in a direction per 
pendicular thereto. Analagously, the jaws 13 at the rear 
end of the neck are movable during alignment and 
locked after alignment. 

Following the alignment of the transition section and 
the fixing of the cone at points lying far outside, the seal 
edge and the reference pads are machined with a grind 
ing device. This grinding device does not form an essen 
tial part of the invention and, therefore, is not shown in 
the drawing; however, the grinding device is properly 
aligned with the base plate 9 so that the ground seal 
edge and reference pads are aligned with the transition 
section. . 

After the seal edge and the reference pads have thus 
been aligned with the transition section by machining, 
the neck can be aligned with the seal edge and the refer 
ence pads by one of the conventional methods. 

It is also possible, however, to remove the jaws 8 and 
13 after the above-described alignment and fixing of the 
cone and to heat the neck near the plane A. A mandrel 
whose axis coincides with the longitudinal axis of the 
transition section is then inserted into the neck and 
aligns the latter so that the longitudinal axis of the neck 
coincides with the longitudinal axis of the transition 
section. 
The essential features of the invention are first the 

alignment of the transition section and then the machin 
ing of at least the seal edge and the reference pads or 
alignment of the neck so that the seal edge or neck is 
aligned with the transition section. 
The part still to be machined or aligned can then be 

machined or aligned either in relation to the transition 
section, or in relation to the already aligned part. 

It is, of course, also possible to seal on the neck only 
after the cone has been aligned relative to the transition 
section. For alignment, the cone is then held in the 
plane A at the point where the neck portion is cut off 
before the actual neck is attached. 
What is claimed is: 
1. A method of aligning a colour tube cone of the 

type including a neck intended to house an electron-gun 
system, a funnel section having reference pads and a 
seal edge along the largest circumference, and a transi 
tion section which corresponds to the portion extending 
from the neck joint to the diameter of the funnel section 
where a deflection system is mounted on the finished 
tube, said method comprising the steps of: 

aligning the circumferential seal edge and the refer 
ence pads so that a plane defined by the seal edge is 
perpendicular to a longitudinal axis of the transi 
tion section; and 

aligning the neck so that a longitudinal axis of the 
neck coincides with the longitudinal axis of the 
transition section. 

2. A method as described in claim 1, wherein the step 
of aligning the circumferential seal edge and the refer 
ence pads comprises the step of grinding said circumfer 
ential seal edge and reference pads. 

3. A method as described in claims 1 or 2, wherein the 
longitudinal axis of the transition section is first aligned 
and fixed in relation to a machine in which the neck is 
aligned so that its longitudinal axis and the longitudinal 
axis of the transition section coincide and thereafter the 
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seal edge and the reference pads are ground so that the 
plane of the seal edge is perpendicular to the axes. 

4. A method as described in claim 1, wherein the step 
of aligning the neck includes the steps of heating the 
neck joint and thereafter bringing the neck axis into the 
proper alignment with the transition section axis. 

5. A method as described in claims 2 or 4, wherein the 
longitudinal axis of the transition section is first aligned 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

65 

6 
and fixed in relation to a machine which grinds the seal 
edge and reference pads so that the axis of the transition 
section is perpendicular to the plane defined by the 
ground seal edge and thereafter the neck is aligned so 
that its axis is perpendicular to the plane of the seal edge 
and coincides with the axis of the transition section. 
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